CLAIMS 



What is claimed is: 



1 . A transgenic aiAmal whose genome contains a a homozygous disruption of both 
the endogenous Gpxl aene and Gpx2 genes wherein said animal develops cancer. 



2. A cell from the 



xansgenic animal of claim 1 . 



The transgeri(c animal of claim 1 wherein the animal is a mouse. 
^ A cell fror^ 



5. A cell of 
epithelial cells and 



le transgenic animal of claim 3. 



claiAi 4 which is selected from the group consisting of stem cells, 
n yelofibroblasts. 



6. The transgenic mouse of claim 3 wherein the genetic background of the mouse is 
selected from the gropp consisting of a B6 mouse, a 129Sv/J hybrid mouse, a 129S3 
hybrid mouse and a 4 B6, 1/4 129Sv/J and 1/4 129S3 hybrid mouse. 



7. A transgenic piouse as in claim 3 which fiirther comprises a mouse which is a 
germ free mouse. 

8. A transgenic aAimal as in claim 3 wherein the cancer is selected from the group 
consisting of ileed cancer and myeloleukemia. 



9. An animal mod^l for cancer which comprises a transgenic animal whose genome 
comprises a homozygous disruption of the endogenous Gpxl gene and a homozygous 
disruption of the endogenous Gpx2 gene and wherein disruption of the GpxJ and Gpx2 
genes is sufficient to effect one or more signs or symptoms in the animal associated with 
cancer. 

1 0. The model of claim /O wherein the transgenic animal is a mouse. 
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1 1 . The model of clal|n 1 0 wherein the cancer is ileal cancer. 

12. The model of claim 1 1 wherein the sign or symptom associated with cancer is 
selected from the group consisting of ileitis, colitis, hypothermia, decreased rate of weight 
gain, perianal ulceration, diarrhea, wasting syndrome, inflammatory bowel disease, 
dysplasia in the small bowel, one or more tumors in the small bowel. 



13. The model of cl lim 10 wherein the cancer is myeloleukemia. 

14. The model of claim 10 wherein the genetic background of the mouse is selected 
from the group consisting of a B6 mouse, a 129Sv/J hybrid mouse, a 129S3 hybrid mouse 
and a Vi B6, 1/4 129Sv4and 1/4 129S3 hybrid mouse. 



15. A model as in cla|m 10 wherein the mouse further comprises a mouse which is a 
germ free mouse. 

16. A method to screen for potential therapeutic agents for the treatment of cancer 
which comprises the stepslof: 

a) administering a potential therapeutic agent to a first transgenic animal whose 
genome comprises a homos^ygous disruption of both the endogenous Gpxl gene and Gpx2 
genes and 

b) maintaining the animal for a time sufficient to permit the detection a change in 
one or more signs or symptoms in the animal associated with cancer in the transgenic 
animal; 

c) observing the anir^ial for a change in at least one sign or symptom associated 
with cancer, wherein a seconfl transgenic animal having the same genetic background as 
the first transgenic animal anfl whose genome also comprises a homozygous disruption of 
both the endogenous Gpxl gone and Gpx2 genes has been maintained under the same 
conditions as the first animal put has not received the potential therapeutic agent; and 

d) determining whethjer one or more signs or symptoms associated with cancer is 
present in the second transgemic animal but not in the first transgenic animal; 



wherein a potential therapeutic agent will be one that causes a lower incidence of at least 
one sign or symptom associated with cancer in the first transgenic animal. 

^ A method as iji^^im 16 wherein the transgenic animal is a mouse. 

18. A method as/in claim 17 wherein the cancer is ileal cancer. 
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The model c 



f claim 1 8 wherein the sign or symptom associated with cancer is 
selected from the gfoup consisting of ileitis, colitis, hypothermia, decreased rate of weight 
gain, perinatal ulceration, diarrhea, wasting syndrome, inflammatory bowel disease, 
dysplasia in the smc 11 bowel, one or more tumors in the small bowel. 



\ 



20. 



The method 



21. A method as 
from the group cons 
anda/2B6, 1/4 129 



of claim 1 7 wherein the cancer is myeloleukemia 

in claim 17 wherein the genetic backgroimd of the mouse is selected 
sting of a B6 mouse, a 129Sv/J hybrid mouse, a 129S3 hybrid mouse 
Sv/J and 1/4 129S3 hybrid mouse. 



22. A method as ^ claim 1 7 wherein the mouse further comprises a mouse which is a 
germ free mouse. 

23. A method as in claim 17 wherein determination of whether one or more signs or 
symptoms associated with cancer is present in the second mouse but not in the first mouse 
comprises sacrificing tne first and second mouse after a time sufficient for the detection of 
at least one sign or symptom associated with cancer in the first mouse and second mouse 
has elapsed. 



24. The method as infclaim 1 7 wherein the determination of whether one or more 
signs or symptoms associated with cancer is present in the second mouse but not in the 
first mouse comprises withdrawing a body fluid or other bodily substance from the first 
and second mouse and analyzing the body fluid for the presence of one or more signs or 



symptoms associated with 



cancer is present. 



25. The method as in claim 24 wherein the bodily fluid is selected from the group 
consisting of blood and stool. 



i 

m 
m 



m 



10 



?6. A transgenic animal Iwhose genome comprises a homozygous disruption of both 
the endogenous Gpxl gene and Gpx2 genes wherein the animal's genome additionally 
comprises a DNA sequence [encoding a heterologous gene of interest. 




A transgenic animal 



IS in claim 26 which is a mouse. 



The mouse of claim 
'^the group consisting of an 
peptide and an antisense nuc 



7 wherein the heterologous gene of interest is selected from 
ar^tiangiogenic protein, an immonomodulator, a ribozyme, a 
eic acid. 



A transgenic mouse 
from the group consisting of 
hybrid and ¥2 B6, 1/4 129Sv. 




3jd. A transgemc ino 
and 1/4 129S3. \^ 



^s in claim 29 wherein the mouse is a mouse that is selected 
a B6 mouse, a C57B16/J hybrid, a 129Sv/J hybrid, al29S3 
and 1/4 129S3 hybrid. 



ouse as in claim 29 wherein the hybrid mouse is Vz B6, 1/4 129SvJ 



'31. A method for assessmg the therapeutic effect of a heterologous gene of interest on 
the development of cancer v^hich comprises the steps of: 

a) expressing the he :erologous gene of interest in a first transgenic animal whose 
genome comprises a homozygous disruption of both the endogenous Gpxl gene and Gpx2 
genes, and 

b) maintaining the i irst transgenic animal for a time sufficient to permit the 
detection a change in one oi more signs or symptoms in the first transgenic animal 
associated with cancer in th^ first transgenic animal; 

c) observing the first transgenic animal for a change in at least one sign or 
symptom associated with cjncer, wherein a second transgenic animal having the same 
genetic backgroimd as the f rst transgenic animed and comprising a homozygous 
disruption of both the endogenous GpxJ gene and Gpx2 genes does not express the gene 
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of interest, wherein the second transgenic animal has been maintained xmder the same 
conditions as the first transgenic animal; and 

d) determining wHpther one or more signs or symptoms associated with cancer is 
present in either the secona animal, wherein a gene of interest which reduces cancer will 
be one that causes a lower \ncidence of at least one sign or symptom associated with 
cancer in the first animal. 

32. y A method as in claiiA 3 1 wherein the transgenic animal is a mouse. 




53. A method as in claim|32 wherein the mouse is a mouse that is selected from the 
group consisting of a B6 mouse, a C57B16/J hybrid, a 129Sv/J hybrid, al29S3 hybrid and 
^2 86; 1/4 129SvJ and 1/4 12|s3 hybrid. 



ry 



A transgenic mouse a4in claim 33 wherein the hybrid mouse is Vi B6, 1/4 129SvJ 
'and 1/4 129S3. 
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Y5 . A method of identifyin 
comparing the presenp^gfesenl 
transgenic animal whose geno] 
endogenous Gpxl genaand Gp\ 
in a second animal, wherein th( 
first animal but does not compi 
gene and Gpx2 genes, wherein 
second animal in the presence, 
indic^ates that the expression of 



markers associated with cancer, the method comprising: 
e or level of expression of at least one gene or protein in a 
e comprises a homozygous disruption of both the 
2 genes with the level or expression of the gene or protein 
second animal has the same genetic backgrovind as the 
e a homozygous disruption of both the endogenous Gpxl 
lc difference between the transgenic animal and the 
sence or level of expression of the gene or protein 
lc gene is a marker associated with cancer. 



A method as in claim 34 wherein the transgenic animal is a mouse. 

fl. I A method as in claim 36 wherein the mouse is a mouse is a mouse that is selected 
fromahe group consisting of a B6jmouse, a C57B16/J hybrid, a 129Sv/J hybrid, al29S3 
hybrid and I/2 B6, 1/4 129SvJ andll/4 129S3 hybrid. 
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$5. A transgepiic mouse as in claim 37 wherein the hybrid mouse is Vi B6, 1/4 129SvJ 
and im29S3. 




A methodjas in claim 35 wherein the gene or protein is selected from the group 
consisting of telo{nerase and mucin antigen. 

40. A transgenic double knockout mouse whose genome comprises a homozygous 
disruption of the endogenous Gpxl gene and a homozygous disruption of the endogenous 
Gpx2 gene, wherein each disruption comprises the insertion of a transgene, and wherein 
the combined disruptions result in a decreased level of GPX-1 and GPX-GI production 
50 and decreased number of cells producing GPX-I and GPX-GI in the transgenic mouse as 

^ compared to a nontransgenic mouse. 

ry 



41 . A transgenic double knockout mouse as in claim 40 which exhibits one or more 
physiological symptoms selected from the group consisting of ileitis, colitis, hypothermia. 



Q decreased rate of weight gain, perianal ulceration, diarrhea, wasting syndrome, 

fU inflammatory bowel disease and cancer of the lower gastro-intestinal tract. 



42. A cell isolated from a double knockout mouse as in claim 40. 

43. A cell as in claim 42, selected from the group consisting of a stem cell, an 
epithelial cell and a myofibroblast. 

44. A cell as in cleiim 43 which is a stem cell. 

45 A cell as in claim 43 which is an epithelial cell. 

46. A cell as in claim 43 which is a myofibroblast. 

47. A transgenic double knockout mouse as in claim 40 which further comprises a 
mouse which is a germ free mouse. 
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48. A transgenic double knockout mouse as in claim 1 wherein seiid knockout mouse 
is a mouse with a B6 genetic background. 
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49. A transgenic double knockout mouse as in claim 1 wherein said knockout mouse 
is a mouse with a hybrid mouse having a Y2 B6, Va 129 SuJ and Va 129 S3 genetic 
background. 
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A method of selecting an ageni for treating a metabolic disorder comprising: 

(a) measuring at least one syn ptom selected from the group consisting of ileitis, 
colitis, hypothermia, decreased rate of weight gain, perianal ulceration, diarrhea, wasting 
syndrome, inflammatory bowel diseas ^ and cancer of the lower gastro-intestinal tract in a 
knockout mouse whose genome has been manipulated to comprise a homozygous 
disruption of both the endogenous Gp: :J gene and Gpx2 genes, wherein the disruption of 
both the Gpxl gene and Gpx2 genes re suits in said knockout mouse exhibiting one or 
more of sedd diseases, symptom or syi iptoms; 

(b) administering an agent to 1 said mouse; 

(c) measuring one or more of (said symptoms in the mouse after administering the 
agent; and | 

(d) comparifiSat least one of/said disease, symptom or symptoms in the mouse 
before and after adm^n^tering the a^nt, wherein a decrease in at least one of said 
diseases, symptom or symptoms aftffl- administering the agent indicates the agent is an 
agenf for treating said disease, sympjtom or symptoms. 



51. y A method as in claim 50 whjerein said knockout mouse is a mouse with a B6 
geneuc background. 




A method of selecting an agent that modulates GPX enzyme activity comprising: 
(a) administering an agent jto a first group of isolated mouse cells and not to a 
second group of mouse cells, wherein the genomes of both the first and second isolated 
mouse cell groups have been mani Dulated to comprise a homozygous disruption of both 
the endogenous Gpxl gene and G/ x2 genes, and wherein the disruption of both the Gpxl 
gene and Gpx2 genes prevents expression of functional GPX-1 and GPX-GI proteins; and 
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(b) determining the 
groups, wherein a difference 
compared to the second cell 
activity. 



aitiount of GPX enzyme activity of the first and second cell 

the amount of proliferation of the first cell group £is 
giloup indicates that the agent modulates GPX enzyme 



53 . The method of claim 5 1 
cell types consisting of stem cqlls 
myofibroblast cells. 



wherein the mouse cells are selected from the group of 
, epithelial cells, intestinal epithelial cells and 



4. y The method of claim 52 wherein the mouse cells are epithelial cells. 



5. , The method of claim 54 



The method of claim 53 





wherein the epithelial cells are intestinal epithelial cells. 



wherein the cells are stem cells. 



The method of claim 53 wherein the cells are myofibroblasts. 



A method,^of selecting a i agent for treating a metabolic disorder comprising: 

(a) m^simhg at least o le symptom in a first double knockout mouse having a 
first genetic battleground, whose genome is manipulated to comprise a homozygous 
disruption of both the endogenc us Gpxl and Gpx2 genes, wherein the disruption of both 
the GpxJ and Gpx2 genes result s in said knockout mouse exhibiting a disease, symptom 
or symptoms selected from the group consisting of: ileitis, colitis, hypothermia, decre£ised 
rate of weight gain, perianal ulc( ;ration, diarrhea, wasting syndrome, inflammatory bowel 
disease and cancer of the lower j ;astro-intestinal tract; 

(b) measuring said symp torn in a second double knockout mouse having a second 
genetic background, whose gene me is manipulated to comprise a homozygous disruption 
of both the endogenous GpxJ an i Gpx2 genes, wherein the disruption of both the Gpxl 
and Gpx2 genes results in said knockout mouse exhibiting at least one of said disease, 
symptom or symptoms; I 

(c) administering an agent to said first and second mouse; 

(d) measuring one or mure of said symptoms in the first and second mouse after 



administering the agent; and 
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(e) cdbiparing at least one of said symptoms in said first and second mouse before 
and after adnjlnistering the agent, wherein a decrease in said disease, symptom or 




symptoms aft! 
disease, symp 



r administering the agent indicates the agent is an agent for treating said 
cm pF^ymptoms associated with a metabolic disorder. 



The mdth^ of claim 57 wherein one of said first and second mouse has a B6 
genetic backgij 3und. 

60. A transgenic mouse which has a homozygous knockout of the Gpxl gene and a 
heterozygous knockout of one allele of the Gpxl gene. 

61 . An animal model for the study of the degree of functional redundancy of GPX-1 
and GPX-GI in the ileum and colon comprising the mouse of claim 60. 

62. A transgenic mouse which has a homozygous knockout of the Gpxl gene and a 
heterozygous knockout of one allele of the Gpxl gene. 

63. An animal model for the study of the degree of fimctional redxmdancy of GPX-1 
and GPX-GI in the ileum and colon comprising the mouse of claim 62. 




Isolated mammalian cells comprising a diploid genome including chromosomally 
incorporated transgenes, w lerein the transgenes disrupt both alleles of the genomic Gpxl 
gene ^d Gpxl genes and i ihibit expression of said genes. 

The method of claiAi 57 wherein one of said first and second mouse has a Vi B6, Va 
129 §vJ and Va 129,S3i background. 





(a) measuring at le; 



A method c{£-selecti ig an agent for treating a metabolic disorder comprising: 



st one symptom selected from the group consisting of ileitis. 



colitis, hypothermia, decreased rate of weight gain, perianal ulceration, diarrhea, wasting 
syndrome, inflammatory bowel disease and cancer of the lower gastro-intestinal tract in a 
knockout cell whose genome has been manipulated to comprise a homozygous disruption 
of both the endogenous Gpxl gene and Gpxl genes, wherein the disruption of both the 
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Gpxl gene and G ox2 genes results in said knockout mouse exhibiting one or more of said 
diseases, symptoi i or symptoms; 

(b) administering an agent to S£iid cell; 

(c) measu ing 9ne or more of said symptoms in the cell after administering the 
agent; and 

(d) comparing aU^ast one of said disease, symptom or symptoms in the cell 
before and after admir^stering the agent, wherein a decrease in at least one of said 
diseases, symptonmor symptoms after administering the agent indicates the agent is an 
agent for treating ^id disease, symptom or symptoms. 
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